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Device for Separating Grain Mixtures 

This useful model falls under the category of agricultural machinery manufacture, in 
particular, air-screen-cylinder grain-cleaning machines, and may be used in the food industry, as 
well as in agriculture, to clean seeds. 

An air-screen-cylinder grain-cleaning machine already exists that contains a feed hopper, 
an air-cleaning section with a fan, a catch box, a screen mill with upper and lower screens, a 
screen-cleaning mechanism, a cylinder unit with cockle and oat cylinders, and a bucket elevator. 

A shortcoming of this machine is the impossibility of fractional seed cleaning in the 
cylinders, since the tails from the bottom screen are merged with the lower head of the bucket 
elevation which feeds the entire flow of seeds to be cleaned onto a screen and into the cylinders. 
This leads to a decrease in the quality of grain mixture separation (Machines for Postharvest 
Grain Handling. B.S. Oknin, I.V. Gorbachev, A.A. Terekhin, V.M. Solovyev. Agricultural 
Industry Publishing House (Agropromizdat), Moscow, 1987, p. 40). 

The apparatus that is closest to ours as far as technical substance and positive effect 
achieved, is an air-screen-cylinder machine that contains a feed hopper, an air-cleaning section 
with a fan and a catch box, a screen mill with upper and lower screens, a screen-cleaning 
mechanism, a cylinder unit with cockle and oat cylinders, and a bucket elevator (the K543 Super 
Plus Machine. A catalog sheet from the Petkus firm is attached to this application). 

A shortcoming of this machine is the poor quality of the cleaning of agricultural crop 
seeds contaminated by foreign materials, the length of which is commensurate with that of 



the basic crop's seeds. This decrease in the cleaning quality is explained by the fact that the seed 
flow cleaned in the screen mill proceeds from the lower screen to the lower, for example, cockle 
cylinder, for the removal of short foreign materials without first being separated into fractions. 
The bucket elevator then conveys it to the oat cylinder for the removal of long foreign materials. 

The technical result of the useful model is enhanced quality of cleaning. 

The essence of this useful model consists of the installation of an additional screen 
between the upper and lower screens, the tails from which are merged with the lower cylinder of 
an additional cylinder unit by means of a chute. 

The installation of this additional screen results in the prior separation of the entire grain 
flow from which large foreign materials have been removed during cleaning on the short and 
upper screens, into two fractions based, for example, on the thickness of a screen with oblong 
holes or based on the width of a screen with round holes, or based on a combination of physical 
and mechanical properties on a screen with circular holes, the diameter of which is greater than 
the width of the basic crop's seeds, and the initial section of which has a nonperforated surface. 
And the separate cleaning of these fractions (following the treatment of the tail fraction with an 
air flow) in two pairs of cylinders (the existing ones and the ones additionally installed) with a 
varied assortment of pockets leads to an increase in the completeness of foreign material 
removal. In this instance, the quality of seed cleaning is improved. 



The device for separating grain mixtures is depicted in Fig. 1, while its plan view is 



shown in Fig. 2. 




The device consists of: a receiving hopper, 1, an air-cleaning section, 2, with a fan, 3, a 
catch box, 4, a screen mill, 5, with short, 6, upper, 7, lower, 8, and middle, 9, screens, a cylinder 
section consisting of two pairs of cylinders, 10 and 11, that are situated one under the other, a 
double-flow bucket elevator, chutes 13 and 14, 15 and 16, and 17 and 18, and the machine's 
working member drive mechanisms, 19. 

The device operates in the following manner. 

After being cleaned, for example, in gravity-type separators, a grain mixture is fed into 
hopper 1, from which it proceeds through the first aspiration channel of air-cleaning section 2 
and short screen 6 to upper screen 7. In the case under consideration, screens 6 and 7 remove 
large foreign materials. 

The screen 7 throughput product proceeds to screen 9, which separates the components 
received into two fractions. The tail fraction proceeds along chute 13 to the lower, for example, 
cockle cylinder, of the first cylinder pair, 10, while the throughput fraction passes through screen 
8, which removes small foreign materials, and is directed by chute 14 to the similar cylinder of 
the second cylinder pair, 1 1 . Free of short foreign materials, the grain is directed to bucket 
elevator 12 by chutes 17 and 18, which conveys the separate flows thereof along chutes 15 and 
16 to the upper, for example, the oat cylinders of the first, 10, and second, 11, cylinder units. 
The cleaned seeds exit the machine. 

Unlike its prototype, the proposed device makes it possible to perform fractional seed 
cleaning, which enhances seed quality. 
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A 01 F 12/44 
ycTpoKcTBO ajm pa3,5Bji6HKH 3epROBUX cmbcbSj 

Ilojie3Hafl Mo^ejih othochtgh k cejibCK0X03HiiCTBBHH0My Mann 
HOCTpoeHHD, b HacTH0CTH,K B03,nyiDHO— pbibbtho— TpMspHHM 3epHO- 

OMHCTHTeJI&HHM MatDHHdM H M03KBT bfclTb npHMBHBH© B IlHmBBOft HpO 
MH111JI6HH0CTH H B CBJlbCKOM X03HHCTB6 flJtfl OMHGTKM CBMflH CBJIb 
0KOX03flfiCTBeHHHX KyjibTyp, 

M3BecTHa B03flymHO-peraeTHO-Tpi4epHafl sepHOOMHCTHrejibHaa 
MaiBHHa, co^epwamafl 3arpy304HuK GyHKBp, B03,ay!DHO -ohhcth- 
TejibHyio nacTb c bbhthjihto poM , ocaaoHHOft KaMepoli, pemeTHyft 
craH c BepxHHM h hhkhhm pemeTOM, MexanwsM omhctkh peineT, 

TpMepHHK djIOK C Ky KOJIbHUM H OBCIOJKHblM LJHJIHHflpaMM, HOpHIO. 

He^ocTaTKOM ManiHHbi hbjihbtch HeB03MOKHOCTb no$paKKH- 
chhoK ohhctkh 06MHH b Tpwspax, T.R, cxoa c HtucHsro psmsTa 
cobahhbh c HVDKHefi rojiOBKoK HopHH, no^aiomea Beet noTOK omh- 
meHHUx Ha psmsTe C6mhh b Tpwepu. 3to npHBOflHT k cHH*eHHio 
KanecTBa pa3aejieHHfl 36Phobom OMecH./MaimHu w nocji6y6o- 
poHHOft o(5padOTKH 3epHa /B.C.0KHHH,H.B v rop6atieB,A.A.Tepe- 
xHH^B.M.CojiOBbBB.-M,: ArponpoMHSAaT, I987,c.40/ < 

Hanbojiee 6jih3khm no TexHHHecKoK cymHoc th h aocTwra- 
eMOMy nojio?KHTe JibHOMy 3$$eKTy hbjihbtch B03,ziyfliH0-peniBTH0- 
TpMepHan MamwHa, coflspjKamafl 3arpy30<mui! 6yHKep,B03#ymH0- 
OHHOTHTejibHye nacTb c bbhthjihtopom h oca^oMHoK KaMopofi, 
pemeTHUM ctsh c bbpxhhm w hkxhhm pemexaMH, M6xaHM3M omhct- 

KH peineT, TpMepHU0 dJIOK C KyKOJIbHUM H OBCDWHUM UHJIHH^pa- 

wh, Hopmo /MaaiHHa K543 Cynep Hjibq, ilpocnsKT $npMH iieftcyc 
npmiaraeMuR k 3aHBKe/ * 

He^OCTaTKOM 3T0H MaiDVSHU HBJIHBTCfl HH3K06 K.aHBCTBO 
OHHCTKH CBMflH GBJIbCKOX03flflCTB8HHUX ICy Jlbty p , 3aC0p8HHHX 



Z 

npHMeCHMH, flJWHa KOTOpUX C0H3MepHMa C QTMM npHHSKOM CeMflH 

ochobhoK KyjibTypu. CHMKeme KanecTBa ohhctkh odbHCHaeTCH 
T9M„ hto ceM hhom noTOK, OMHmeHHHft Ha peaieTHOM cTaHe, noc- 
TynaeT c HwacHero peineTa, 6e3 npeflBapHTejibHoro paa^ejieHHa 

Ha i|)paKUHH s B HHJKHHfl, HanpWMep, KyKOJIbHHft UHJWHflp AJiZ 0T- 

ae^eHMfl KopoTKHX npMMeceH, 3aTeM Hopwefl oh noaaeTca B ob- 

CiOJKHUH UHJIHH^P flJW OTflejieHHfl JUJIHHHHX npHMeceft. 

TexHH^ecKHK pe3yjibTaT nojie3Hofc Mo^ejiH 3aoDHaeTca B 

nOBHieHHH KaM80TBa OMHCTKH « 

CymHOCTb nOJie3HOii MOflejIH COCTOHT B yCT3H0BK6 MeJK^y 

BepxHHM h hhkhhm pemeTOM flonojiHHTejibHoro pemeTa, cxofl c ko 

TOpO 0. COeaHHfleTCfl nOCpe^CTBOM JIOTKa C HHTKHHM UHJIHH^pOM 

AonojiHHTejibHoro TpnepHoro 6jioKa. 

y cTaHOBKa flono^HHTejibHoro pemeTa npwBOjtHT k npe#BapH- 
TejibHOMy pa3,ziejieHHio Bcero 3epHOBoro noTOKa ,ocbo6owhho- 
ro ot tcpynHux npHMeceK npa nqHCTKe Ha kopotkom h BepxHeM 
pemerax, Ha #Be $paKUHH, HanpHMep, no TOJimHHe Ha pemeTe c 
npo^ojiroBaTHMH OTBepcrwiMw hjih no niHpHHe Ha pemeTe c tcpyr- 

JIHMH OTBepCTHFMH HJIH 110 KOMnjISKCy $H3HK0-MexaHKM8CKHX 
CBOHGTB Ha pemeTe C OTBepCTHHMW KpyrjiOH $0pMH, flHaMeTp KO- 

Topux tfojibine mnpHHu cewsH ochobhoK KyjibTypu w HMenm.ee Ha 
HauajibHOH nacTH HenepfpopnpoBaHHyD noBepxHocTb. A pa3flejib-; 
Han OMHCTKa othx $paKUHH /nocjie o6pa6oTKH cxoaoboh B03Aym- 
hum noTOKOM/ b AByx napax TpnepoB /HHenmHxcH h aono.iHiiTe.ab 
ho ycTaHOBaeHHHx/ c AH^epeHunpoBaHHUM noztfopoM HMeeK,npH- 

BO£HT K yBe^HMeHHB nOJIHOTU BU^e JieHHfl npHMeCeflJlpH 3T0M 

yjiyMiuaeTca KanecTBO omhctkh coxhh. 



V 



3 



Ha (gwr.I H3oCpaxeHO ycrpoficTBO &&r pa3flejeHHH sepnoBux 
cMecea, a ua $nr.2 noica3aH ero bha b njiaHe 0 

ycTpolicTBO coeroMT M3: npweMHoro 6yHtcepa I,BO3£yniH0- 

OMHGTHTe^bHOK HaCTH 2 C B8HTH*HT0p0M 3, OCaflOHHOH KaMepoi* 4 

pemeTHoro cTHHa 5 c kopotkhm 6, BepxHHM 7, hhkhhm 8 h cpe^HUM 
9 peieTaMM, TpuepHOw HacTH,coeroHmeH H3 flByx nap 10,11 ukjihh- 

flpOB,pacnOJI03KeHHUX OflHH flOfl flpyrHM, flByxnOTOMHOH HOpMH 12, 

jiotkob 13 m 14, 15 m 16, 17 k 18, MexaHH3M0B npMBOAa pado- 
mux opraHOB MatuMHbi 19. 

YcTpoKcTBO pa6oTaeT cjieayBmHM odpa30M. 
3epHOBafl cm.ecb nocjie ohhctkh , HanpHMep, b cenapaTopax 
rpaBHTauHOHHoro Tnna,no,ziaeTCH b 6yHtcep I H3 KOToporo nocTy- 
naaT nepe3 nepBHK acnwpauHOHHuft KaHaji B03^yniHO— OMMCTHTSJib- 
HOft naciH 2 m KopoTKoe pemeTo 6 Ha BepxHee petneTo 7. PemeTa 
6 n7 b paccMaipHBaeMOM cjiynae oTaejiHJOT KpynHbie npHMeca. 

flpoxoA pemeTa 7 nocrynaet Ha peaeTo 9, Kompoe pas^ejiaeT 
nocTynHBffivie KOMnoneHTH Ha rbq $paKUHK„ Cxososafi (JfpaicuKH no 
jiOTKy 13 nocTynaeT b hwjkhwB, HanpHMep, KytcojibHuH ukjihhap 
nepBOfl napu It) TpwepoB, a npoxoflOBafl, npoifaH no peuieTy 6, 
0TAe^H»meMy MejiKwe npwMecw, HanpaBjifleTca jiotkom 14 b oahoh- 

M6HHUH UHJIHHflp BTOpOfl napu II TpnepOB. OHKIiteHHOe OT KOpOTKHX 

npHMecefi 3epH0 HanpaBjiHeTc.q b Hopmo 12 jioTKaMH 17 h 16, ko- 
Topaa no^aeT ero pa3flejibKHMH noTOKaxn no jioTtcaM 15 h 16 b 
sepxHHe, HanpvtMep, OBCoKHue umiKHjapu nepBoro 10 vi BToporo II 
TpwepHux (5jiokob .OMHmeHHue ceMena bubo^htch H3 MacmHu. 

ripejiJiaraeMoe ycTpoftoTBO, b OTjMHHe ot upoTOTuna, nosso- 

JlflBT OCymeCTBJIHTb $paKUHOHHV !0 OHHCTKy C8MHH , MTO nOBcilUaeT MX 

KanecTBO. 



